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1The Qur'an and Science:  
Dakwah as Necessity for the Best Ummah
BY
MOHD. HUDZARI HAJI RAZALI, PhD (SMART TECHNOLOGY); SYED
HADZRULLATHFI SYED OMAR, PhD (ISLAMIC STUDIES); and MOHD SHAHRIL
OTHMAN, MA (ISLAMIC STUDIES)
March 2013
As highlighted by distinguished scholars, it is not denied nor exaggerated stated that in
the Islamic world at this time, the jamat tabligh effort based in Nizamuddin, New Delhi, 
India is a joint mission to the most widely spread, most effective as well as benefits that
are not only the Indian subcontinent but also to Asia continent even passed through on
several continents of Islamic and non-Islamic countries. 
The guidance and special attributes taken from the Qur'an and hadith on six key
principles as holding by jamat tabligh for the fact that kalimah tauhid, solat khusyuk and
khuduk, knowledge and remembrance of Allah, Ikram muslimin, dakwah and  tabligh;
be the custodian of the success for following the commandments of Allah and the
preservation of Islam. It is a requirement in every field of endeavor by Muslims as stated
in the Qur'an, Surah Al-Imran verse 110, “As the best ummah, which should invite to
goodness and forbid evil and believe in Allah”. 
Hence this book highlights the findings of scientific research through field and
laboratory experiments which’s that all the findings have already been explained clearly
2by Allah in the Qur'an. For example the color in relation to fruit maturity, a distance of
three-dimensional acquisition manipulated through state pairing, connection control in
programming, the strength of composite materials and various materials as a dakwah in
form of writing and scientific discovery. 
3Al-Quran dan Sains:  
Dakwah Sebagai Keperluan Umat Terbaik
Oleh
MOHD. HUDZARI HAJI RAZALI, PhD (TEKNOLOGI PINTAR); SYED
HADZRULLATHFI SYED OMAR, PhD (PENGAJIAN ISLAM); and MOHD
SHAHRIL OTHMAN, MA (PENGAJIAN ISLAM)
Mac 2013
Sebagaimana diketengahkan oleh ulama tersohor, tidaklah dinafikan dan juga tidak
berlebih-lebihan dinyatakan bahawa didalam dunia Islam pada masa ini, usaha jemaah
tabligh yang berpusat di Nizamuddin, New Delhi, India adalah usaha dakwah yang
paling luas tersebar, paling berkesan serta memberi manfaat yang bukan sahaja kepada
benua kecil India namun juga kepada benua Asia malah mengjangkau beberapa benua, 
negara-negara Islam dan bukan Islam.  
Usul-usul dan sifat-sifat istimewa yang dipetik daripada Al-quran dan hadith tentang
enam prinsip utama sebagai pegangan jemaah tabligh iaitu bagi mendapatkan hakikat
kalimah tauhid, solat khusyuk dan khuduk, ilmu dan zikir, ikram muslimin, ikhlas niat
serta dakwah dan tabligh, menjadi penjaga dan pemelihara dalam keberhasilan untuk
mendapatkan keredhaan Allah SWT dan pemeliharaan agama Islam. Adalah menjadi
keperluan dalam setiap bidang yang diceburi oleh umat Islam sebagaimana dinyatakan
di dalam Al-Quran surah Al-Imran ayat 110 sebagai umat yang terbaik, yang perlu
mengajak kepada kebaikan dan mencegah kemungkaran serta beriman kepada Allah.  
4Justeru buku ini mengenengahkan dapatan dari kajian saintifik melalui ekperimen di
lapangan dan makmal, bahawa setiap hasil dari eksperimen tersebut sebenarnya telahpun
diterangkan dengan jelas oleh Allah SWT di dalam Al-Quran.  Sebagai contoh
berkenaan warna pada buah yang kaitannya dengan kematangannya, perolehan jarak tiga
dimensi dimanipulasikan melalui keadaan berpasangan, kaitan kawalan dalam
pengaturcaraan, bahan komposit dalam kekuatan bahan serta pelbagai lagi sebagai
keperluan dakwah berbentuk tulisan dalan penemuan saintifik. 
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6Scientific Finding On Relationship Of Color With Fruit Maturity.
This scientific finding is proved by Al-Quran statement regarding the relationship of
surface colour with fruit maturity. Colour is considered a fundamental physical property
of agricultural products and foods. It usually used to recognize the maturity stage and
harvesting process of agriculture products. Even the righteous book, Al-Quran in sura
Al-Hadiid verse 20 stated that the yellow color had related with the maturity stage of
fruits. Ripeness in oil palm fruit bunches may be defined as the accumulation of
maximum amount of oil in a single fruit, and hence to the whole bunch. As a fruit
develops, new compounds are synthesized whilst the existing ones are either degraded
or stored. One of these components is chlorophyll, which plays an important role in the
synthesis of carbohydrates. There is a buildup in the amount of chlorophyll in the
mesocarp, from anthesis to the 7th week. As the fruit matures, from the 7th to the 14th
weeks, the chlorophyll peak increases and fruit photosynthesis maximizes when the
mesocarp is 14th or 15th-weeks (Rajanaidu et al., 1987). Figure 1 shows the images of
FFB which was taken for developing the growth modeling study.  A fruit bunch
normally takes about 20 to 22 weeks to ripen (Ng and Southworth, 1973; Azis et al., 
1990). The ripeness is normally indicated by the color changes in the fruit from black to
reddish orange. The rate of ripening of fruits on a bunch is not uniform, with ripening
usually begins from the apical to the basal of the bunch and from the outer spreading
gradually towards inner fruits of the fruit spikelet (Kaida and Zulkifly, 1992). Based on
the fact that the ratio of mesocarp oil content per dry mesocarp is within 75% for ripe
fruit, the strong relationships were found between the optical values of image with the
oil content of mesocarp FFB with regression correlation more than 0.8 (Razali et al., 
2009). Using regression analysis of polynomial 2nd order regression model show the
optical property of oil palm fruit was significantly enough to determine the oil Mesocarp
fruit with respect to degree of maturity. Estimation of the days of harvesting    of FFB, 
7the triangulation method was applied into the data collection from an experiment. This
paper explains the simulation model for day estimation of prediction harvesting device. 
Figure 1: The stage of pollinated female flower (top left) until overripe FFB (bottom
left)
Previous Work
In manual harvesting of oil palm, colour is the most important indicator for farmers to
determine the maturity of the oil palm fruit called fresh fruit bunches (FFB). The latest
vision technology used to inspect and grade FFB of an ordinary Elaeis guineensis had
been successful in categorizing FFB ripeness. The optical properties of an oil palm FFB
with its maturity status as ripe, unripe or overripe will be determined through its oil
content measurement (Razali et al., 2009). No previous research was done  on vision
application to simulate oil palm fruits maturity or growth (Wan Ishak et al., 2000;
Abdullah et al.,  2002; Idris et al., 2003; Rashid et al., 2004; Choong et al.,2006;
Balasundram et al., 2006; Phorntipha et al.,2009).  
8A study for estimating date of harvesting for oilpalm FFB was done by  Kaida and
Zulkifly (1992). They developed the application of microstrip sensor to determine the
moisture content which will estimate the oil content of fresh fruit mesocarp of oil palm. 
Dielectric properties at frequencies from 0.2 to 20 GHz of mashed mesocarp of oil palm
fruits were collected. Variations in dielectric constant were related to the stage of fruit
maturity and the days of harvesting for FFB can then be calculated. The method used
was destructive since the fruit samples need to be harvested first. The method is not
suitable for  palm trees that are  more than  10 years old after planting because of their
tall heights.  Advantages  of  using  imaging  technology  for  sensing  are  that  it  can  
be  quite accurate,   nondestructive,   and   yield   consistent   results.   Ishak and Hudzari
(2010) had developed the image base modeling to predict the oil palm maturity by
confirming the mesocarp oil content. They found that the optical property had a
significant relationship with FFB maturity. Hue value had the highest optical properties
and it is a good mechanism for distinguishing maturity stage of oil palm fruits. The
differences in lighting intensity did not affect the Hue value of the target color because
the color system separates the color information of an image from its intensity
information (David, 1990; Theo and Arnold, 1999).  
Methodology
The  camera vision system developed in this research was made up of two critical
components.  The system made prediction of FFB’s maturity by processing the image
captured with the help of the software to produce a statistical analysis of the data. The
main hardware system in this study is a Nikon digital camera and the zooming device to
capture the image of the oil palm fruits and an Extech light meter for detecting the
intensity of the ambient light (Ishak and Hudzari, 2010). The software was developed
using Visual basic version 6 programming language for analyzing the image captured by
the hardware component. Sample pictures were taken from palms  at the MPOB
Research Station in Bangi, Selangor, Malaysia. Oil palm FFB maturity prediction was
9done by determining the Hue values of oil palm at different stages of maturity. 
Development of the Model and the major input variables of this model are; Hue value of
the fruits image and the Mesocarp oil content of the FFB (dry base measurement). 
Equation Model: A model was used to simulate the growth and development of the oil
palm based on the Hue optical property of the fruitlets color surface  and the Mesocarp
oil content of different stages of fruit maturity. Model Algorithm; The equation begun
with an experiment which started from the fruit at an unripe stage until it reaches the
overripe stage. Figure 2 shows the simulation of the overall project during the study. The
NIKON coolpix 4500 digital camera and Keyence vision system were used to capture
fruit image digitally. The image was taken under the oil palm canopy  under field
condition. After the image capturing session was finished, 3 fruitlets per bunch were
collected for the chemical analysis. These fruitlets were taken  from  outside of the
monitored area on the bunch. These steps were repeated until the FFB become
overripened (Ishak and Hudzari, 2010). During the running of the GUI program, the user
chose the picture to be analyzed using VB 6.0. The user needs to feed the FFB image
into the software and run the function to get histogram value of RGB in the monitored
area of the bunch image. From maximum of R, G, and B values, the value of hue would
be determined and compared with the hue value from Keyence vision system. When the
user wanted to analyze another FFB image, they will have to repeat the same procedure
as described earlier. Finally, the graph of mesocarp oil content versus pixel value was
plotted automatically by the program. 
10
   
Figure 2: Algorithm flow chart of the research
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Model for Oil Extraction Ratio (OERM): Figure 3 shows the simulation model of oil
extraction ratio. The whole Dry Weight model was used to calculate Oil to dry
Mesocarp. 
Figure 3: Algorithm flow chart of oil extraction ratio simulation model
Model To Estimate Harvesting  Day For FFB (DHM): The relation of mesocarp oil
content with the hue value of the FFB can be expressed by the following equation:
Mesocarp oil content ( % Mesocarp) = constant parameter * Hue Value (0 ~ 255).  
The coefficient of determination, R2 shows the significant level on parameter
relationship. The best R2 between hue values with the mesocarp oil content was always
1. Figure 4 shows the flow charts of  harvesting day of FFB simulation model (DHM). 
The maximum mesocarp oil content of 75% is obtained from ripe FFB as mentioned by
Haniff and Roslan (2002), K is mesocarp oil content calculated in % and 65 is the
number of days for harvesting the FFB and also  the initial day of development with 0%
Start
Calculate Whole Dry
Weight
Calculate Oil to dry
mesocarp
Calculate Oil Content in
Mesocarp
End
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mesocarp oil content FFB. The maximum  mesocarp oil content was 75% and was
obtained by Soxhlet extraction in the laboratory. The zero day was meant for the actual
harvesting day for FFB at 75% oil content and N is the day calculated. Assuming that
the value of K is 35% mesocarp oil content, from Figure 4 and Figure 5, the number of
days before harvesting was 35 days. 
Figure 4: Flow chart for simulation model (DHM) of FFB harvesting day.  
Technique for Simulation of Oil Palm Fruits Maturity: The images of FFB fruits were
captured using NIKON digital camera and the pictures were automatically saved in the
local memory of the camera. The  fruit images  were captured with the highest optical
zooming with focal length of 155mm (Ishak and Hudzari, 2010). This setting allows the
captured image to fit into the window size of the image analysis software.  Figure 5
shows the developed graphical user interface for this study. The FFB images were
captured at different stage of ripeness starting from unripe to overripe stages as shown in
Figure 6.  The FFB ripeness standard was  at least 1 detached  fruit  from the bunch
Start
Determine percentage oil
content using equation
Determine day to harvest
the FFB using equation
End
Determine Hue value from
analysis image
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(Azis et al., 1984) or mesocarp oil content approximately 75% ( Haniff and Roslan, 
2002). 
Figure 5: Developed graphical user interface for this study. 
Figure 6: Setup diagram for determining ripeness of fruit bunches during
experimentation
Digital Camera and
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FFB
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2-3Center camera
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Figure 6 shows the location of the  FFB and the digital camera. The green rectangle
indicates the area of FFB being captured and monitored by the camera. Two lightmeters
were used to record the ambient light intensity. One of the lighmeter was placed near the
FFB on the tree while another lighmeter was placed near  the camera as shown in Figure
7. This technique was chosen in order to study the effects of illumination variation by
sunlight due to surface reflection and diffuse reflection of oil palm fruit skin (Hsien et
al.,  1990). The variation in  light intensity did affect   the hue value (on one-
dimensional space) of the target color because the HSI (Hue, Saturation, Intensity)  color
system separates the color information of an image from its intensity information. 
Figure 7: The monitored surface area on the FFB (green rectangle in Figure 6) and the
lightmeter sensor for recording the light intensity as shown by the  arrows. 
Validation Method for Oil Palm Maturity Prediction: The MPOB Oil Palm Fruit
Ripeness Colorimeter was used to determine the ripeness of oil palm fruit based on
mesocarp surface color (Figure 8). This equipment was used to validate the ripeness of
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the oil palm fruits after determining the mesocarp oil content by using Soxhlet
Extraction (SE) process. Table 1 shows the correlation of the Digital Value (DV) for
Nikon with MPOB colorimeter. From the table, the Hue values of 158 to 179 indicate
unripe FFB, 185 to 212 indicate underripe FFB and 224 to 255 indicate ripe FFB.  
Figure 8: MPOB Oil Palm Fruit Ripeness colorimeter made by Minolta, Japan.  
Model of Day Estimation for Harvesting the FFB: Figure 9 shows the overall estimation
model of mesocarp oil content for prediction of harvesting days of FFB from 5-, 16- and
20 year old oil palms. High R2 was found for the relationship of mesocarp oil content
and day for harvesting with equation of Y=-1.1405X + 73.719 and regression squared, 
R2 = 0.81 which was acceptable. Similar result found by Hudzari et al., (2009); Wan
Ishak and Hudzari (2010) where is the color of oil palm surface was polynomial related
with its oil content and would be respect to its harvesting time accordingly. From the
graph in Figure 9, the oil was found to start developing in the fruit mesocarp at 65 days
before fruit ripening at  75% oil to dry mesocarp. 
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Table 1. Data correlation of the Digital Value for Nikon with MPOB colorimeter. 
DV
Nikon
SE
process
MPOB Color meter
Exp. 
No. 
Hue Oil
Cont. 
Result
(Ripeness
Categories)
Total
Differences
(CIE
L*a*b)
1 158.00 24.44 unripe 44.44
2 159.00 35.15 unripe 43.87
3 160.00 36.01 unripe 36.47
4 160.00 46.33 unripe 33.67
5 166.00 65.99 unripe 32.82
6 179.00 68.89 unripe 28.76
7 185.00 70.66 underripe 27.36
8 187.00 72.73 underripe 22.96
9 210.00 73.01 underripe 22.76
10 210.00 73.47 underripe 22.72
11 212.00 73.95 underripe 22.63
12 224.00 74.22 ripe 20.26
13 225.00 74.33 ripe 20.07
14 225.00 74.50 ripe 19.91
15 227.00 74.67 ripe 17.21
16 230.00 74.76 ripe 15.79
17 230.00 74.83 ripe 15.24
17
18 243.00 75.46 ripe 14.46
19 245.00 75.69 ripe 12.04
20 250.00 76.95 ripe 11.23
21 255.00 79.76 ripe 10.76
Figure 9: Overall estimation model of mesocarp oil content and harvesting day’s
prediction. 
The relationship between mesocarp oil content with hue value of the FFB can be
expressed by the following equation (Ishak and Hudzari, 2010);
Y = -0.0116X2 + 5.2376X – 514.88 ……………(1)
where Y is mesocarp oil content in % and X is hue value. The mesocarp oil content was
determined by Hue digital value using equation (1). The Nikon digital camera was used
to capture the FFB image before uploading into the analysis software.  
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Figure 10 shows the estimation model of mesocarp oil content and predicted harvesting
days for oil palm FFB. The harvesting days was determined based on the 75% mesocarp
oil content which indicated ripe stage for FFB (Haniff and Roslan, 2002). Linear
interpolation technique was used to fix the date for the oil content of mesocarp to reach  
75% oil content. 
Razali et al., (2009); Wan Ishak and Hudzari (2010) used same technique for determine
the harvesting day for oil palm fruits.  The harvesting days of FFB were determined by
percentage of mesocarp oil content using linear equation as shown in Figure 10. The
development of oil in fruit mesocarp starts at 65 days before fruit  ripening. From 0 to  
65 days, the minor unit in the graph was divided into 66 and every unit had 2.10 days for
harvesting the FFB. Zero days meant the day for harvesting the FFB with maximum
mesocarp oil content of 75% (indicated by blue dash line). If the captured image of FFB
had a Hue value of 170, the oil content was 41% and the fruit will require 29 days for
harvesting the FFB (indicated by blue line). 
Figure 10: The graph for determining the day for harvesting the FFB
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Validation of Day Estimation Simulation for Harvesting the FFB: A fruit bunch
normally takes around 20 to 22 weeks to ripen after anthesis (Ng and Southworth, 1973;
Siregar, 1976; Azis et al., 1990). In this experiment the time taken for FFB to ripen and
harvested was 22 weeks after the flower anthesis, i.e. female flowers are receptive for
pollination process.  Similar finding was reported by Kaida and Zulkifly (1992), who
had developed a microstrip sensor in order to determine the harvesting day for oil palm
fruit bunches. They reported that mesocarp moisture content can indicate the age of the
fruits, in terms of number of weeks after anthesis. It means that from the 201 of Hue
value of the FFB image (black dash in Figure 11), the number of days required for
optimum harvesting was approximately 14 days or within 2 weeks. In the actual
experiment, the FFB was considered matured when there were loose fruits found lying
on the ground after 65 days of continuous monitoring starting from unripe stage (i.e. this
was confirmed after the mesocarp oil extraction process). The suitable days for FFB
harvesting was calculated based on equation 1 and the curve in Figure 10, which
indicates maximum 75% oil to dry mesocarp (Haniff and Roslan, 2002). 
By referring in this research finding, the 63% of mesocarp oil content was recorded at 18
weeks after anthesis and with 40% moisture content and the harvesting days found was
13 days. It was within the range of 2 weeks prior to ripening at  week 20.  At week 22, 
the FFB had ripen and this was indicated by the highest curve point on the developed
model (shown as blue dash line in Figure 12). This was in agreement with the normal
FFB ripening time of about 20 to 22 weeks  after anthesis (Ng and Southworth, 1973;
Siregar, 1976; Azis et al., 1990). Thus, the developed simulation model for prediction of
FFB  harvesting day was similar to that  established by Kaida and Zulkifly (1992). They
used the harvesting period as  number of weeks, which still was in the  range for FFB
harvesting day found in this study. The prediction model for FFB harvesting day based
on the Hue value  was more advanced as compared to the use of Microstrip sensor for
mesocarp moisture content.  
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Conclusion
The scientific study introduced the image based measurement for modeling the oil palm
fresh fruit bunches (FFB) maturity prediction which enables the determination of the
correct time for harvesting. The experimental procedure starts from collection of the
fruitlets of FFB during unripe (black color surface) until overripe (orange color surface)
stages of Tenera (Elaeis guineensis) oil palm planting material. The calculations to
determine the mesocarp oil content was developed based on ratio of oil to dry mesocarp. 
The images were analysed for optical properties of color, namely hue, using the analysis
software that was developed at our research laboratory. Regression analysis of
polynomial 2nd order equation method showed that the optical property of oil palm fruit
was significant in determining the oil from the fruit mesocarp, with respect to the degree
of maturity. A high correlation was found for relationship of mesocarp oil content versus
day of harvesting with equation of Y=-1.1405X + 73.719 and R-square of 0.81 was
acceptable. The model will then can be used to develop an equation for the software to
enable the oil palm planters to determine the time of harvesting the matured oil palm
fruit bunches.   
This method can be used in real time for prediction of actual palm oil plantation and it is
a non-destructive measurement. The camera can shoot the FFB image even from the
ground level, rather than taking the fruit sample on the tree. The estimation of FFB
harvesting day was calculated based on developed model of relationships between Hue
values and mesocarp oil content. The second order polynomial regression model was
used to determine the harvesting time. From this parameter, the simulation model will
predict the day of harvesting or number of days before harvest of FFB. The mesocarp oil
content can be used for real time oil content determination similar to the  MPOB oil
palm fruit ripeness colormeter. From the results produced from this study, the oil was
found to start developing in the fruit mesocarp at 65 days before fruit ripening stage at
75% oil to dry mesocarp.  
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Scientific Finding On Application of Three Dimensional Distances With Image
Pairing.
This paper showed the righteous of statement in Al-Quran which mafhum that all
things are created by Allah in pairs (Ishak et al., 2010). In the application, the
Videogrammetry technique is taken from two different images position that will then
generate three axes coordinate target point.  The developed graphical user interface
(GUI) was developed thru Visual Basic programming, the three-dimensional target
distance will be generated and mechanize arm was able to move and grab the selected
target automatically.  
The advancement of technology introduced should benefit mankind in the most
important area; agriculture. The significance of agriculture and plant is mentioned within
eighty three verses of the righteous book, Al-Quran (Muhammad, 2008)
In agricultural application, especially for fruit handling, we cannot detect fruit
quality just by its shape or pattern visually. This is because one type of fruit has
variations of shape and pattern and may have same level of quality (Wan Ishak, and
Hudzari, 2009).  To solve this problem, vision system that will be used should be able to
analyze the color of the object or fruit (Seiichi et al., 1995). In other application, such as
harvesting and picking cocoa fruit in the field, the combination of shape, pattern and
color analysis in a vision system should be applied. As we know, in the field, the cocoa
fruit sometimes blocks sunlight and besides that intensity of sunlight is always changing.  
This caused the color intensity of similar objects not constant. So, the camera vision
system should be able to work in these different situations.  Razali et al., 2008) use the
manipulation of the digital value of image for outdoor recognition system.  Val. Trash
for example, may give same index color (or the index color of the trash in the range of
fruit index color) with the fruit.  The shape may influence the result analysis.  Therefore
the vision system should be able to differentiate the color, shape and pattern of fruits
from other objects (Kondo and Ting, 1998). 
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This research focuses on the task of robot control system for plucking the cocoa
pod. For this purpose, a computer system has been developed using Visual Basic
Version 6 to determine the location of the cocoa pod according to the videogrammetry
principle (Hudzari et al., 2005). Videogrammetry method is used to identify the location
of the cocoa pod at the X, Y and Z-axes by using video scene from two or more different
positions of digital web cameras (Fraser, 1996). The real time video scene will appeared
on the computer screen. The user will choose the ripe cocoa pod by clicking onto GUI
then the coordinated of cocoa pod was determined by triangulation method. The
information from calculated result will sent to the interface card that was previously
developed by Bouketir (1999). This signal was guided the robot arm to move the
determined location and pluck the cocoa pod fruit. 
Methodology
The two of the object view will display inside developed user interface (UI) by data
acquisition of the digital camera. Using the clicking action of the object picture, the
robot will move and grab the selected target. The UI also show the real time simulation
during robot movement. Refer to figure 1, two pictures (as in figure 2) were taken by
digital camera and scaled with actual distance. Focal Len (f) was measured from the
center point of camera lens to intersect point through focal line. The true 3D coordinates
can formulate using: -
X = BXa / (Xa – Xb)
Y = Bf / (Xa - Xb)
Z = BYa / (Xa – Xb)  
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The measurement of this 3D coordinates was taken from robot Cartesian
coordinate system at the base of robot movement. This 3D coordinate will be use on
kinematical calculation for robot movement. A Cartesian (sometimes called rectangular)
coordinate system uses three axes to indicate the location of a point. The axes intersect
at a single point of reference called the Origin, which is assigned with the value (0, 0, 0). 
(datum) O
Figure 1: Three axis Coordinates Extraction by Two Images View Using Triangulation. 
B
Y
Ya
X Z
XbXa
Yb
f
Figure 2: The Cameras Position of Robot Arm
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The fundamental trigonometry computation was used to develop the kinematical
calculation of top view robot simulation.  The system will read on every calculation of
angle of robot movement and displays it as a single line graphic at a certain time and
erases it to display another single line graphics at another angle.  
The Cartesian coordinate was selected from the center of robot base for visualize
top view robot simulation. Robot arm was able to turn 450 left and right (-450 < θ <
450) shown in figure 3. 
Mathematical Model
This method was used to determine the real time robot simulation during activated
on top view side as shown in figure 4. The time (value) will put onto FOR…NEXT
statement of simulation program on visual basic as below formula, making the real robot
movement and simulation was performed synchronously.  
Y - axis
X -
axis
00 < θ <
00 < θ < -450
Figure 3:  Top View of visual robot structure shows the angle of robot movement. 
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The values of x2 and y2 can generated via basic sine and cosine calculation as below
formula. 
x2 = L * sin θ
y2 = L * cos θ
Result and Discussion
he extended and refracted of cylinder no. 1 (refer figure 5), the calculation was
based on the home position of robot which mean the maximum position of robot during
simulation process. It will show that the robot only will retract during initial movement
of simulation. Its because the simulation program was take top view as a simulation
view instead of side view will below calculation. 
X - axis
(x2, y2) – robot
reach the target
(x1, y1) –
robot home
L
θ - Angle
movement
Y - axis
Figure 4: Basic simulation program of robot rotation on top view side. 
Basic sine & cosine apply on
robot simulation  
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Software Development
The GUI was developed to handle the digital data of video/picture from camera
and then send the signal to ON/OFF the solenoid valve for robot movement. The user
will select the target-using mouse clicking of displayed video/picture. The real time
simulation also will generate inside user interface during robot movement.    The
software was able to determine the cocoa pod location using the triangulation method
and simulate the robot arm movements The development of the graphical user interface
software for providing the real time dynamic video scene and top view simulation
movement of the robot arm in this project was achieved.  
Cameras Calibration
The system was able to generate 3 dimensional axes of the object using two
image in different position. Table 1 show the actual and measurement result produced by
videogrammetry technique. All units are in millimeters (mm). 
Figure 5:  The Complete Design of Robot Arm Structure
Position of camera
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Table 1: The Target Distance for; X = 0 – 10mm, Y = 48mm, Z = 0 – 15mm
Trial No Axis Actual Computed
Absolute
Error Relative Error
X 0 0.8 0.80 -
1 Y 48 44.3 3.70 0.08
Z 0 0.4 0.40 -
X 5 5.2 0.20 0.04
2 Y 48 44.3 3.70 0.08
Z 5 4.7 0.30 0.06
X 10 9.5 0.50 0.05
3 Y 48 44.3 3.70 0.08
Z 10 8.6 1.40 0.14
X 5 5.6 0.60 0.12
4 Y 48 44.3 3.70 0.08
Z 15 13 2.00 0.13
The relative errors of measurement between actual and measured by
videogrammetry technique are acceptable which not one have more than 0.15mm. In this
project the robot controller was able to interact with the software in order to synchronize
the simulation movements with the real robot arm movements.  
Conclusion
The righteous book of Al-Quran that mentioned all things are created in pairs is
proven scientifically in this research. The videogrammetry techniques which taking two
images in different position would generarte complete distance of object in that image in
three dimensional positions. The system was able to retrieve real time dynamic video
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scene and from there the 3 coordinate axes of object target will generate using mouse
click action. The coordinate was calculated using triangulation principle based on the
video scene of two different locations of cameras.  
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Scientific Finding on Composite Material for Strengths
This paper introduced the essential verses 96 in Al-Quran, sura Al-Kahfi, in about
application of composite material for getting strengthens and robustness. The
development of an hand tool harvester is required since harvesting the tuber of
Dioscorea hispida is time tedious and difficult while the existing hand tool is heavy. The
information of optimum force required from field experiment is used to model the
simulation and practicability in Computer Aided Design (CAD) environment system. 
Several tests of maximum/minimum stress and displacement on different material of
hand tool were simulated by uploading the material characteristic on simulation program
embedded in Solidworks software. Three material were chosen which were commonly
available in market namely is Plain Carbon Steel, Aluminium Alloy and Cast Carbon
Steel. This modeling software is very helpful to manage the model and simulate the
workability of the designed equipment through analysis of stress and displacement
mode. The comparison between the tools that are based on the acquired land and tuber
weight factor were also noted via Solidworks simulation. The end result of the
simulation is based on visualization of analysis in Solidworks while producing the hand
tool for designing and fabrication from material which is lighter and stronger. Dioscorea
hispida is one of the Discorea spp (Yam) species and characterize as a climbing plants
with glamorous leaves and twining stems, which helix readily around the stem. 
Dioscorea hispida is commonly found in secondary forest and grow under shaded areas
or near streams which is known by the local or vernacular names such as Ubi Gadong
[1]. Dioscorea hispida which entitle Ubi Gadong in Malaysia one of the most
economically important agriculture in yam species, which serves as a fast food for a
millions of people in tropical and subtropical countries [2 - 4]. Figure 1 shows the tuber
of Dioscorea hispida. This plant is classified as a wild creeping and climbing plant
which can grow up to 20 meters in height [2]. 
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Fig 1: The tubers and stem for Dioscorea hispida during field harvesting. 
Methodology
Reverse engineering concept was applied where it initially involved extraction of the
design layout of the machine, development of schematic drawing and wireframe model, 
design modification in computer aided design (CAD) environment, design simulation
and finally is the complete drawing for fabrication purposes [4,5]. Conceptual designs of
the tools were developed and these designs are important in product development [6-8]. 
Therefore, a new tool fixture equipped with digital force gauge device to gripped it stem
is required. The finite element method (FEM) is a numerical technique for finding
approximate solutions to partial differential equations (PDE) and their systems, as well
as integral equations. In simple terms, FEM is a method for dividing up a very
complicated problem into small elements that can be solved in relation to each other. Its
practical application often known as finite element analysis (FEA) [10]. The main
features of FEA method are the entire solution domain is divided into small finite
segments (hence the name finite element) and over each element the behavior is
described by the displacement of the elements and the material law. All elements are
assembled together and the requirement of continuity and equilibrium are satisfied
between neighboring elements while provided that the boundary conditions of the actual
problem a satisfied a unique solution can be obtained to the overall system of hour
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algebra equation [11]. Stress is generally defined as the average for (F) per unit area
(A).The solution matrix is sparsely populated. 
Result and Discussion
Table 1 shows the mechanical properties of selected materials that were tested for finite
element analysis. First are Aluminium Alloy (201.0-T7 Insulated Mold Casting), second
Cast Carbon Steel and third Plain Carbon Steel. All mechanical properties are uploaded
from database of solidwork simulation express. It’s were purposely to determine the
highest strength of selected material for hand tool. From table 1 the lightest material is
Aluminium Alloy (201.0-T7 casting mold Insulated ss) with value of 3.14054kg while
the volume is 0.00112162m3. The heaviest material is Cast Carbon Steel (SN) with
value of 12.0077 kg with volume of 0.00153945 m3.  
Table 1: Material, mass, volume and density of design for innovative hand tool. 
Material Mass Volume Density
1.Aluminium  
Alloy
(Insulated Mold
Casting )
3.14054 kg 0.00112162 m3
2800 Kg/m3
2.Cast Carbon
Steel  
12.0077 kg 0.00112162 m3 10706 Kg/m3
3.Plain Carbon
Steel
8.74864 kg 0.00112162 m3 7800 Kg/m3
3.1 Simulation Result on Mechanical Properties. 
Hand tool is designed and modeled in solidworks modeling software. Four materials are
used to simulate its mechanical properties as shown in Table 2. Figure 2, 3 and 4 are
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shown the stress distribution on designed hand tool for material of Aluminium Alloy, 
Cast Carbon Steel and Plain Carbon Steel respectively. 
Table 2: The material properties of hand tool harvester material
Fig. 2 show the Alluminium Alloy (201.0-T7 Insulated Mold Casting  (a) stress (max &
Min) and (b) Factor of Safety (F.O.S), Fig. 3 show the Cast carbon steel (a)stress (max
& Min) (b) Factor of Safety (F.O.S) and Fig. 4 show the Plain Carbon Steel (a) stress
Property Name
Plain Carbon
Steel
Cast Carbon
Steel
Aluminium Alloy
Insulated Mold
Casting. 
Units
Elastic modulus 2.1e+011 2e+011 7.1e+010 N/m^2
Poisson's ratio 0.28 0.32 0.33 NA
Shear modulus 7.9e+010 7.6e+010 2.3e+010 N/m^2
Mass density 7800 7800 2800 kg/m^3
Tensile strength 3.9983e+008 4.8255e+008 3.45e+008 N/m^2
Yield strength 2.2059e+008 2.4817e+008 3.44e+008 N/m^2
Thermal expansion
coefficient
1.3e-005 1.2e-005 1.9e-005 /Kelvin
Thermal conductivity 43 30 121 W/(m.K)
Specific heat 440 500 963 J/(kg.K)
Hardening factor
(0.0-1.0;
0.0=isotropic;
1.0=kinematic)
NA NA 0.85 NA
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(max & Min) (b) Factor of Safety (F.O.S).Factor of Safety (F.O.S) of 5 is used in all
simulation process of material. It purposely just to show that with this F.O.S, the critical
stress point affected on hand tool is removed and meant that it was conceptually safe to
use in real application. As shown in Fig. 2 (a), the stress point for material Alluminium
Alloy (201.0-T7 Insulated Mold Casting), showing critical value of 210105520.0 N/m2. 
Fig. 2 (b) show the Factor of Safety (F.O.S) of 5, the critical point of stress is removed. 
  
                                                   
(2a)                                                                                 (2b)  
Fig. 2: Alluminium Alloy (201.0-T7 Insulated Mold Casting) (a) Stress (max at below &
min at top) (b) Factor of safety (F.O.S)
As shown in Fig 3. (a), the stress point for material Cast carbon steel, showing critical
value of 210105520.0 N/m2.Fig 3. (b) show the Factor of Safety (F.O.S) of 5, the
critical point of stress is removed. 
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       (3a)                                                              (3b)                                                            
Fig 3. Cast carbon steel (a) Stress (b) Factor of safety (F.O.S)
As shown in Fig. 4. (a), the stress point for material Plain Carbon Steel, showing critical
value of 210537168.0 N/m2. Fig. 4 (b) show the Factor of Safety (F.O.S) of 5, the
critical point of stress is removed.  As in conclusion, the lowest stress point on bend type
harvester shows that Alluminium Alloy (Insulated Mold Casting) is suitable to be used
for fabrication of this hand tool. The Factor of Safety (F.O.S) with value of 5 shows that
critical value of stress is removed in all type of material. 
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(4a)                                                                                          ( 4b)                                                       
Fig 4. Plain carbon steel (a) Stress (b) Factor of safety (F.O.S)
The easiness and practicability to develop a hand tool is the priority to overcome the
application of manual harvesting for the farmer at the remote areas.The ergonomic and
strangeness criteria of hand tool design and material are selected for benchmarking of
research analysis. From the result, the Alluminium Alloy is selected due to lightness in
weight of material while the stress force distribution effected during harvesting process
is lowest as shown in Fig 2. The simulation result in CAD modeling software was
visually compared with actual field test. The stress point was not affected during field
test since the straight hand tool made of mild steel and cast iron are strong enough for
pulling up the Dioscorea hispida  tuber. The actual force required for harvesting process
varies and need to be measured intensively since the type of soil and the age of tubers
will effect on it’s difficultness. It was found that the force requirement for harvesting
Dioscorea hispida tuber has a direct relation with it’s weight. [10,11].  
The displacement factor that make of the bend type design of hand tool having results of
the user/farmer less require to push the tool to a flat position on the surface of the
ground and this was what actually happened during the field test. To reduce the
displacement part, is where the idea comes for a bend hand tool harvester. The design of
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a bend type was further analyzed using Solidworks software in which the simulation
program is very useful in the designing stage before deriving at the correct fabrication
and efficiency of the final product [10]. At this experiments three type of hand tools
designs are analysed, there are; bend, fulcrum and straight design. The easiness and
practicability to develop a hand tool is the priority to overcome the application of
manual harvesting for the farmer at the remote areas. 
To determine the efficiency on predicting the force requirement for harvesting the
Dioscorea hispida tuber, the Regression analysis tool package form Microsoft Excel is
used and the output summary is shown in Table 3. Levine mentioned that all three
criteria below must be followed to determine the regression efficiency of the multiple
regression must be above than 0.8 while the significance statistic must be lower than
0.05 and the t-statistic must be is larger than 1.96 and 1.64 for alpha 0.05 and 0.10
respectively [12].  
Table 3 : Statistical summary output for relationship of force harvesting with weight of
Dioscorea hispida
Regression Statistics     
Multiple R 0.86       
R Square 0.74       
Standard Error 183.71       
Observations 19.00       
ANOVA(analysis  
of variance )        
  Df SS MS F Significance F   
Regression 1.00 1641545.45 1641545.45 48.64 2.24190243E06   
Residual 17.00 573769.29 33751.13     
Total 18.00 2215314.74         
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  Coefficients
Standard
Error
                    
t Stat
P-
value Lower 95%
Upper
95%  
Intercept -230.59 113.52 -2.03 0.06 -470.09 8.90  
X Variable 1 721.77 103.49 6.97 0.00 503.42 940.12  
From table 3, the multiple Regression value is 0.86 while the significance statistics
(significance F) is lower than 0.05 which indicate 2.24E-06. The absolute value of t-
statistic (t-stat) is 6.97 which are larger than 1.96 and 1.64 for alpha 0.05 and 0.10
respectively. This proved that using second polynomial regression equation, the
maximum force that used for simulation in finite analysis is acceptable and accuracy. 
The Dioscorea hispida tubers are harvested from three different area whereas at
Kampung Kudat, Kampung Bukit Diman and Ladang UniSZA Gong Badak
Terengganu, Malaysia. The soil type for this experiment area is sandy clay loam which
represents 30% clay, 10% silt and 60% sand while from the regression formula, which
expressed relationship between force for harvesting and weight of tuber in sandy clay
loam area, is; Y=615.17x2 - 468.24x + 241.28 with R2= 0.86 where; Y is force for
harvesting Dioscorea hispida tuber ( in Newton), X is weight of Dioscorea hispida tuber
(in kilogram) and R2 is regression squared. 
  
Conclusions
An innovative hand tool harvester is important to replace the traditional method of
harvesting the tuber of Dioscorea hispida in the remote areas. The mobility and weight
issues are raised for replacing such traditional method during harvesting the tuber of
Dioscorea hispida from the remote areas. The solid modeling software is useful for
designing, modeling and simulating the workability of the designed equipment in CAD
environment system. The finite element simulation program embedded in solid
modeling software is helpful for designing and modeling stage. The simulation analysis
will enable the designer to choose the strongest material and model for the fabrication
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stage. The concept of easy handling and user friendly are the priority areas to be
addressed where with the researchers where the Dioscorea hispida research is conducted
at UniSZA are also the customer. The application of technology in area of composite
material and automation could be further explored in designing this hand tool harvester. 
Finally the product could be made commercially available. This paper introduced the
essential verses 96 in Al-Quran, sura Al-Kahfi, in about application of composite
material for getting strengthens and robustness. 
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Scientific Finding on Application of Washing Machine for Conformation of Islamic
Law of Syarak.
Agriculture is the backbone of human civilization. It evolved with human history
whereas in AL-Quran there are verses of agriculture significance invariably in many
societies agriculture integrates into various socio-religious practices. Refer to Imam
Nawawi on Kitab Sahih, the best work or effort for the human being is agriculture [1, 2]. 
This study was based on the current progress of automatic removal machine for crop
toxicity [3, 4]. Unsuccessful on removing of toxic content in agriculture crop may affect
unhealthy condition for consumer while if the clothing especially for Muslim prayed that
contaminated by excrement is not washed properly may disobey the commandment of
Allah [5]. The concept of today’s washing machine that uses control technology to clean
clothing is based on clothing weight factor proportionately to the amount of water used
irrespective of the nature of the contaminants. However according to Islamic law, 
clothing  such as being contaminated with children’s urine for example has to be cleaned
using continuous flowing water during the initial stage of washing. Islamic Shariah law
requires that a Muslim practitioner to pour on flowing water for removing contamination
from clothes before placing into the washing machine. Islamic Syariah law mentioned
that three criteria are to be used to ensure total contaminants are removed, ie by it’s
color, taste and smell. The research objective is to study the effectiveness on the concept
of algorithm system that was integrated into the washing machine, the continuous
running water will be performed during the initial wash and spin option. This research
elaborates the concept of automatic washing machine operation which complies with
Islamic Syariah law. The Muslim practitioner can used and wash the contaminated
clothes using this machine without doubt and to affirm the heart of Muslims about
cleanness. 
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MATERIAL AND METHODS
The sensors used in the developed machine will ensure the contaminated solids or
liquids be accordingly removed by comparing water quality properties. Microcontroller
will be use for receiving the signal from sensor and the signal will manipulate for
triggering the solenoid valve to confirm the water tank level during washing operation. 
Automation and sensoring device will be use to ensure the complete removal of
excrement contaminants by analyzing experimental and data collection from the
laboratory [5]. Figure 1 show the developed removal machine for toxicity that can be
transform in to conceptual design of Islamic washing machine. During experimental
stage the measurement of water quality and properties of intensity, pH, turbidity and
conductivity of water that have contaminated cloth will determine the cleanliness by
using selected excrement (contaminants). Similarly the continuous running water will be
subjected by opening outlet valve (S2) for contaminated water flowing out. Application
of solenoid valve is used to control the water tank level during washing and drying
period. It means that the inlet valve (S1) is still open when S2 is open for ensuring the
water level in tank is in washing condition. It is done by water level measuring via
sensor of ultra sonic (US). Light Intensity sensor (LI) is used to measure the water
contaminated in value of 100 to 0 at move from darkness respectively. Microcontroller
reacts as the ‘mind’ for controlling all operation in this process algorithm through
distributes electrical signals of the solenoid valves and sensors. Figure 1 shows the
developed removal machine fro crop toxicity to can be integrated as Islamic washing
machine.  To upgrade the intelligent system on detection and recognition system for
removal machine, the floating polystyrene and artificial lighting as shown in figure 1 are
applied. The programmed was embedded on Microcontroller as shown in figure 1 on
making this machine work as stand alone stereotype.  
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Figure 1 show the developed removal machine for toxicity and conceptual of intelligent
detection and recognition. 
The water quality sensor is installed in machine as in figure 1 for triggering both inlet
and outlet valve. The water quality measurement like pH, salinity and conductivity etc is
recorded from selected contaminated water and statistical analysis is used to determine
the correlation between the measurement of water quality and the type of contamination. 
Microcontroller will be used to manipulate the signal received from sensors and transmit
signal for actuating the solenoid valves. Solidwork software is used to design, model and
analysis of conceptual washing machine.  The developed washing machine is fully
automatic with intelligence on deciding existing contamination condition during
operation of washing machine. Research documentations will include the modification
design, electronic and microcontroller circuit, simulation and result data and also the
Muslim scholar statement on hygienist of clothes [5].  
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RESULT AND DISCUSSION
From experiment of automatic removal machine for crop toxicity, the survival of
Cyprinus carpio fish is measured for indicating that toxic is surely removed. Increasing
of fish survival will increase with the times of detoxified process. The result can be
considered as a positive if the fish can survive more than 6 hours after exposure to the
solution [6,7]. This can be used as an indicator because human digestion takes 4 hours
after taken a meal. Fish survived with the time of the detoxified processes. The
development of Muslim automatic washing machine will use the measurement values of
light sensor [8].  
As in figure 2 and 3, after the 6 or 7 hours the machine is run for remove the toxin, the
positive result is show according to the several parameters such as pH and fish survival
  
Figure 2 show the survival rate of fish
versus time of machine process. 
Figure 3 show the water quantity
used during machine processing
versus versus pH of water
processed. 
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rate or time. From that parameter, it also shows the positive result which is near or same
with control water. We assume the toxin is removing when the pH of Dioscore hispida
Dennts is near with control water that is tap water [9,10]. For control, the pH is about
5.3 and for the Dioscore hispida Dennts waste water is 6.0, before run the machine the
pH is about 3.8 that are acid. The fish, Cyprinus carpio is survived more than 6 hours. 
From the experiment, at minute 280 or 4 hours and 40 minute the fish start show the
survival rate. Similarly for transformation process, the toxin can assume as excrement
that stick on clothes is now surely removed by indicating the measurement as performed
[11,12]. This type of machine is suitable and confirmed can be use to wash the clothes
that contaminated by fluid type excrement [5,13]. Figure 4 show the algorithm process
of system algorithm of washing machine will be developed in Instrument laboratory, 
Faculty of Agriculture & Biotechnology. The blended tuber which contained toxicity as
in figure 4 can assumed as a part of excrement on contaminated clothes. Existing
washing machine will be bought and used for modification and redesign in 3D solid
modeling which follows the reverse engineering concept. The computational fluid
dynamic (CFD) is used later on the designed washing machine for determination and
simulation of fluid flow during washing operation [14]. This simulation is used to
monitor the movement of excrement for ensuring total removal of the contamination. 
The movement of flowing water during washing operation is recorded from the CFD
and the analysis will be done to determine the correlation between quantity of water
(time duration) and type of contamination.  
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Figure 4 show the algorithm process of system algorithm for conceptual Islamic washing
machine. 
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Microcontroller reacts as the ‘mind’ for controlling all operation in this process
algorithm through distributes electrical signals of the solenoid valves and sensors
[13,14]. The graphical user interface software also will introduce that will be use for
programming this developed automatic machine. The programmed was embedded on
Microcontroller for making this machine work as stand alone stereotype. Solidwork
software is used to design and analyzed model of conceptual washing machine.  Existing
washing machine will be bought and used for modification and redesign in 3D solid
modeling which follows the reverse engineering concept. The computational fluid
dynamic (CFD) is used later on the designed washing machine for determination and
simulation of fluid flow during washing operation. This simulation is used to monitor
the movement of excrement for ensuring total removal of the contamination. The
movement of flowing water during washing operation is recorded from the CFD and the
analysis will be done to determine the correlation between quantity of water (time
duration) and type of contamination. Survey had been done on several article, workshop
and discussion with Islamic scholars. The contaminated that came from excrement fluid
based is suitable for this conceptual washing machine [5].  
CONCLUSIONS
This research is to study the effectiveness on the concept of algorithm system that
was integrated into the washing machine; the continuous running water will be
performed during the initial wash and spin option. According to Islamic law, clothing
such as being contaminated with children’s urine for example has to be cleaned using
continuous flowing water during the initial stage of washing. Islamic Shariah law
requires that a Muslim practitioner to pour on flowing water for removing contamination
from clothes before placing into the washing machine. Islamic Syariah law mentioned
that three criteria are to be used to ensure total contaminants are removed, ie by it’s
color, taste and smell. This paper research introduced the conceptual design and study
the effectiveness on the concept of algorithm system that was integrated from food
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instrumentation into the washing machine, the continuous running water will be
performed during the initial wash and spin option. This research elaborates the concept
of automatic washing machine operation which complies with Islamic Syariah law. The
Muslim practitioner can used and wash the contaminated clothes using this machine
without doubt and to affirm the heart of Muslims about cleanness. To upgrade the
intelligent system on detection and recognition system for this conceptual machine, the
floating polystyrene and artificial lighting are applied. 
Automation and sensoring device will be use to ensure the complete removal of
excrement contaminants by analyzing experimental and data collection from the
laboratory. Current trend in technology is integration for beneficial of human being, the
demand of which may increase in conjunction with the human necessity even for
religious purposes. One of the contemporary aspects of modern technology is the
ubiquitous application of electronic and computer- assisted mechanical manipulation
through which science and technology could contribute endlessly. In conclusion, studies
on electronic and computer-assisted devices leading to automation for application of
human beneficial had to be perpetually carried out. This research elaborates the concept
of automatic washing machine operation which complies with Islamic Syariah law. The
Muslim practitioner can used and wash the contaminated clothes using this machine
without doubt and to affirm the heart of Muslims about cleanness. 
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Scientific Finding On Application of Non Destructive Device for Determination of
Toxic Content.
This paper showed the righteous of statement in Al-Quran sura Yaseen sentences 36
which mafhum that all things are created by Allah in pairs. This study introduced the
potential of microwave application in the determination of alkaloid in Dioscorea hispida
rhizome (Mohd Hudzari et al., 2011a;2011b;2011c). This microwave device is used to
measure the coefficient permitivity of microwave level at rhizome surface using
mechanical probe. With the same rhizomes, 40 grams was selected for chemical analysis
at a laboratory for the programme of East Coastal Economic Regions – Kementerian
Pengajan Tinggi, Universiti Sultan Zainal Abidin, Malaysia (ECER-KPT UniSZA). The
sample were selected from 12 portion of 2 plants (I and B) collected from Kampung
Kudat, Ajil, Terengganu, Malaysia. The result show that the correlation between
microwave level and weight of alkaloid with regression, R2 is >0.8 is acceptable. Using
SPSS, the ANOVA value shows significant correlation between microwave level and
weight of alkaloid >0.05. This work is grouped as nondestructive method to detect the
dioscorine which is one of the alkaloid components in the rhizome. Dioscorea hispida is
a poisonous plant where scientific study have shown that its rhizome contains toxic
alkaloid constituents, dioscorine.. The rhizomes can only be consumed after the
poisonous dioscorine is removed. This plant is commonly found in secondary forest and
grows under shaded areas or near streams. D.hispida is one of the Dioscorea (Yam)
species and characterized as a climbing plants with glabrous leaves and twinning stems, 
D.hispida is one of the most economically important yam species, which serves as a
staple food for millions of people in tropical and subtropical countries (Hanh, 1995;
Udensi et al., 2008) and the only species of which most of the leaves have 3 leaflets and
have no aerial rhizomes (Jill and Linda, 1988). This plant is classified as a wild creeping
and climbing plant which can grow up to 20 meters in height (Sharifah, 2011). 
Traditionally, the stem of D.hispida has been used to treat sinus. The rhizomes has been
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reported to be rich in essential dietary nutrients (Megh and Jun, 2005). This plant is also
known by the local with names such as Tuba Ubi, Ubi Nasi, Ubi Cerok, Ubi Kendudok
and Ubi Kipas (Nashriyah et al., 2010). Figure 1 shows the rhizome of D.hispida. 
Hudzari et al., (2011c) mentioned that the advancement of technology should be
introduced for agriculture research in D. hispida within the area of harvesting process, 
dioscorine removal and dioscorine detection devices.  
  
Fig.1. The rhizome D.hispida
OBJECTIVE
The objectives of this study are
1) To investigate the alkaloid from the different variety of D.hispida. 
2) To determine the level of alkaloid using the microwave sensor. 
3) To investigate the relationship between the levels of alkaloid with the microwave
signal of D.hispida. 
4) To develop the simulation model based on alkaloid.   
MATERIALS  AND METHOD
Two plants of D.hispida named as plant A and plant B, were collected  from Kampung
Kudat, Ajil, Terengganu, Malaysia. There were three levels for each plant. Three
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rhizomes were chosen from each level. Figure 2 shows the way the rhizome were
chosen. 
Fig.2. The way to choose the rhizome. 
Measurement of microwave of D.hispida
The experimental set up for measuring the magnitude of reflection coefficient, (|S11|) of
a monopole antenna includes a monopole antenna as a mechanical sensor probe and an
Agilent FieldFox network analyzer as shown in Figure 3. The operating frequency to
measure the reflection coefficient was set from 2MHz to 4GHz. The antenna was
inserted into the flesh of the D.hispida rhizome and the measurement was made for each
rhizome sample. Post- processing of the measured data was completed at the
Department of Physics, Faculty of Science, Universiti Putra Malaysia. 
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Fig.3. Microwave sensor with FieldFox RF Analyzer
Chemical Experiment for Alkaloid Determination
The experimental method was adopted from the chemical analysis method (Megh and
Jun ,2005). 
After the rhizome was peeled, they were weighed (40 grams) and sliced. Each sample
was blended with 200mL of 0.5 M hydrogen chloride (HCl) using an electric blender. 
For HCl preparation, 42mL of HCl was dissolved with distill water. The mixtures of
sample were transfered into conical flask covered with parafilm and stand at room
temperature for 2 days. After that, the samples were filtered using muslin cloth followed
by filter paper; (Whatman Cat No 1001 150). The pH of the samples was checked using
pH meter.   
Agilent FieldFox
network analyzer
D.hispida tuber
Sensor
probe
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The mixtures were made alkaline (pH 10-11) by adding K2CO3 and extracted with 3
portion (600-200mLl x 3) of ether using the separating funnel. All of the extracts were
combined and dried overnight with Na2SO4. Dried extract was filtered and concentrated
under reduced pressure using rotor evaporator. The concentrated extract was spotted on
a 20 x 20 cm TLC plate (Silica gel G, 60 F254, 0.5 mm thickness, Merck). The
compounds were separated by an ascending method with a solvent mixture of
chloroform:ethanol:ammonia (100:10:0.5). The plates were air-dried and were sprayed
with Dragendorff reagent. The calculated Rf value compared with literature Rf value
(Leete E and Pinder, 1972). Figure 4 show the process for alkaloid determination and
Figure 5 shows the process flow. 
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D E F
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M
Fig.5. the process flow for determination of alkaloid D. hispida; A:
removing the soil attached with rhizomes; B: cutting roots of rhizomes;
C: weighing 40 g of rhizomes ; D: slicing rhizomes ; E: blending with
200mL of 0.5M HCl ; F: standing at room temperature for 2 days ; G:
filtering ; H: pH meter ; I: made alkaline of pH 10-11 ; J: separating ether
and dioscorea liquid ; K: ether and residue ; L: concentrating under
pressure by rotor evaporator ; M: weighing the flask contain alkaloid. 
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Determination of relationship between magnitude of the reflection coefficient, |S11| and
percentage of dioscorine content
Table 1 show the weight parameters of alkaloid in 40 grams of rhizome. The rhizome
from two D.hispida plants were harvested and each layers of the tubers were sliced for
this experiment. A graph  is  plotted in order to obtain the mathematical correlation
between equation analyses. 
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RESULT AND CALCULATION
With an assumption that the alkaloid content in the whole rhizome is homogeneous, 
results in table 1 were used to calculate weight percentage of alkaloid content using
equation below:
Table 1: weight of alkaloid in 40 grams of rhizome
SAMPLE WT EMPTY
FLASK(g)
WT
FLASK+ALKALOID(g)
WT ALKALOID(g)
I 1a 103.966 104.016 0.050
I 1b 89.700 89.783 0.083
I 2a 93.818 93.860 0.042
I 2b 98.058 98.071 0.013
I 2c 93.943 94.035 0.092
B 1a 160.951 161.023 0.072
B 1b 92.726 92.843 0.117
B 1c 31.228 31.271 0.043
B 2a 88.777 88.826 0.049
B 2b 88.860 88.945 0.085
B 3a 88.495 88.619 0.124
B 3b 159.602 159.695 0.093
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Table 2 show the percentage of alkaloid content and magnitude of reflection coefficient
|S11| at 561.7 MHz of every sample. The sample I and b indicated 2 plants of D. hispida. 
The symbols of ‘a,b,c’ indicated the different rhizome of tubers while ‘1,2,3’ indicated
the level of tuber from stem, 1 is the nearest with stem. 
A large number of data was measured in 2MHz to 4GHz frequency range. A statistical
approach was used to determine the optimal frequency which has the best correlation
between percentage alkaloid content and magnitude of the reflection coefficient, |S11|. 
The optimal frequency was found to be 0.9076 at frequency 561.7 MHz.  
Table 2: Percentage of alkaloid content and |S11| at 561.7 MHz of every sample
SAMPLE WT ALKALOID (g) |S11|
I 1a 0.050 0.446051
I 1b 0.083 0.461079
I 2a 0.042 0.356763
I 2b 0.013 0.305805
I 2c 0.092 0.529121
B 1a 0.072 0.494567
B 1b 0.117 0.676441
B 1c 0.043 0.41735
B 2a 0.049 0.491479
B 2b 0.085 0.621828
B 3a 0.124 0.614908
B 3b 0.093 0.651231
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Figure 6 show the relationship between the magnitude of the reflection coefficient of the
sensor antenna probe and alkaloid content in the D.hispida rhizome samples. From the
graph, the correlation square, R2 indicated 0.806 which mean that the magnitude of the
reflection coefficient had strongly linear correlate with the alkaloid level of D.hispida. 
Fig.6. the relationship between the magnitude of the reflection coefficient of the sensor
antenna probe and alkaloid content in the D.hispida rhizome samples
Based on Figure 6, the correlation between the magnitude of the reflection coefficient of
the sensor antenna probe and alkaloid content in the D.hispida rhizome samples is high, 
with R2=0.806. This result means we can use this method and proceed to determine the
relation between dioscorine content and the magnitude of the microwave sensor ( Sazali
et al., 2013 and Mohd Hudzari et al., 2010) . This work is a nondestructive method, 
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where the users only need to insert the sensor antenna probe to the rhizome (Faiz et al., 
2013).  
We can use the mathematical equation, y=1.289x+0.276, where x=alkaloid content (%)
and y= magnitude of the reflection coefficient (unitless) to find the amount of the
alkaloid in the tested rhizome. 
CONCLUSION
This paper showed the righteous of statement in Al-Quran sura Yaseen sentences 36
which mafhum that all things are created by Allah in pairs. This study introduced the
potential of microwave application in the determination of alkaloid in Dioscorea hispida
rhizome. This microwave device is used to measure the coefficient permitivity of
microwave level at rhizome surface using mechanical probe. This work is grouped as
nondestructive method to detect the dioscorine which is one of the alkaloid components
in the rhizome. Dioscorea hispida is a poisonous plant where scientific study have
shown that its rhizome contains toxic alkaloid constituents, dioscorine. The rhizomes
can only be consumed after the poisonous dioscorine is removed. This plant is
commonly found in secondary forest and grows under shaded areas or near streams. The
model using the mathematical equation to predict the level of alkaloid of the D.hispida
rhizome. Therefore, the amount of water needed to remove the toxic compound and the
time consuming in the process can be determined.  
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